Charged analogues of chlorpromazine as dopamine antagonists.
Chlorpromazine (1, CPZ) is a potent dopamine antagonist that has been used widely as an antipsychotic agent. Since dopaminergic antagonists, like dopaminergic agonists, exist in solution as the charged and uncharged molecular species, it is not clear which form of the amine is most important for interaction with the dopamine receptor. Previous work from our laboratory has indicated that a variety of permanently charged species could replace the amine/ammonium moiety of dopamine and retain dopamine agonist activity. This paper describes the synthesis and dopamine antagonist activity of both the trimethylammonium iodide and the dimethylsulfonium iodide analogues of chlorpromazine. The permanently uncharged methyl sulfide analogue was also synthesized; however, due to its lack of aqueous solubility, its pharmacological activity could not be evaluated. Binding of both the dimethylsulfonium iodide and the trimethylammonium iodide analogues to D-2 dopamine receptors of rat striatal tissue was observed. The observed relative order of binding was CPZ greater than CPZ sulfonium analogue greater than CPZ ammonium analogue. These compounds had a similar order of activity in antagonizing the apomorphine-induced inhibition of potassium-induced release of [3H]acetylcholine from mouse striatal slices.